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© Heat-resistant and flame-retardant or flameproof PUR hot melt adhesive. 

© The invention relates to a heat-resistant and flameproof, moisture-reactive PUR hot melt adhesive having a 
polyester or a polyether as its polyhydroxy component. The polyhydroxy component is segmented by a 
brominated bisphenol-A-dioL Furthermore, the brominated bisphenol-A-diol can be contained in the PUR hot 
melt adhesive distributed in block-like form or statistically. 

The invention further relates to a heat protection laminate consisting of at least two material layers and an 
adhesive mixture bonding the two layers together which laminate is used for producing labour safety materials 
which are highly heat resistant and flexible. The adhesive mixture of this laminate contains the following 
components: 

a) a heat resistant, moisture-reactive PUR hot melt adhesive containing a halogenated diol compound, 

b) a phosphoric acid ester, 

c) a multifunctional isocyanate compound. 

The interaction of the heat-resistant, moisture-reactive PUR hot melt adhesive containing brominated 
bisphenol-A-diol as its diol component, the phosphoric acid ester and the multi-functional isocyanate in the 
adhesive mixture produces heat resistance and high flexibility, in particular in a heat protection laminate. 

The adhesive mixture according to the invention can be applied directly onto foils. Subsequently, tissue is 
applied onto the foil pretreated in this manner. The adhesive mixture cures under the influence of moisture. 
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properties. Diphenyl kresyl phosphate is preferably used as the phosphoric acid ester; however, triphenyl 
kresyl phosphates for example are also suited. 

In order to further increase the heat resistance of the adhesive mixture and thus of the heat protection 
laminate, a multifunctional, preferably trifu notion al, isocyanate is added to the mixture. This isocyanate is 
particularly added only after the functionalization of the reactive OH groups of the PUR hot melt adhesive 
with dnsocyanate compounds, in particular with MDI (diphenyl methane-4.4-diisocyanate). Isocyanates 
containing more than three reactive NCO groups are also suitable for further increasing the heat resistance 
of the adhesive mixture through increased cross-linking. The use of aliphatic compounds, e.g. Desmodur 
DA (TM), is preferred. 

The adhesive mixture of the heat protection laminate according to the invention preferably contains the 
following components: 

a) a heat-resistant, moisture-reactive PUR hot melt adhesive containing a halogenated diol compound 

b) a phosphoric acid ester, 

c) a trifunctional isocyanate compound. 

A particularly preferred adhesive mixture for the heat protection laminate according to the invention at 
least contains the following ingredients (in weight percents, based on the total weight): 

a) 65 to 90 wt.-% of heat resistant, moisture-reactive PUR hot melt adhesive, containing 5 to 15 wt-% of 
brominated bisphenol-A-diol, 

b) 5 to 15 wt.-% of phosphoric acid ester, 
20 c) 0.5 to 5 wt.-% of trifunctional isocyanate. 

Alternatively a moisture-reactive PUR hot melt adhesive containing a polyester as its polyhydroxy 
component can be mixed with an increased MDI content (15 wt.-% instead of 10 to 12 wt.-%V the 
trifunctional isocyanate can then be eliminated. 

Adding a further amount of trifunctional isocyanate compound is also useful in this variant, if an even 
25 increased heat resistance of the adhesive mixture is to be obtained. Given this increased MDI content the 
moisture-reactive PUR hot melt adhesive contains about 5 wt-% of brominated bisphenol-A-diol and - as a 
further component - about 5 wt.-% of phosphoric acid ester. 

The hot melt adhesive according to the invention can be used together with aluminium foils or metal 
vapour-coated polyester foils as well as glass wool (woven or non-woven) or flame-proofed cotton tissue to 
so give protective materials, for example for the production of protective clothes. 

According to this invention, the materials described will generally be flame-retardant, i.e. not incombus- 
tible or heat-resistant under all possible conditions. They will nevertheless prove non-flammable and heat- 
resistant under typical application conditions at increased temperatures. 

- The two following embodiment examples, which comprise a best mode, are provided to elucidate the 
35 invention but are not intended to restrict same in any way: 

Embodiment example 1: 

An adhesive according to the invention is produced by first heating to 120- C at least one commercially 
40 available copolyester, in particular of the Dynacoll" 7000 series produced by Huls AG, Troisdorf Germany 
as shown in Table I. The brominated bisphenol-A-diol as well as the dikresyl phosphate (as a phosphoric 
acid ester) as shown in Table I are added; subsequently, the mixture is evacuated at this temperature for 15 
minutes, at a pressure of less than 1 Torr. Then diphenyl methane-4.4'-diisocyanate (e.g. Desmodur R 44 
MS produced by BAYER AG, Germany) as well as Desmodur" DA (BAYER) as the trifunctional isocyanate 
compound are successively added. Finally, the reaction bath is evacuated for 30 minutes. 

Embodiment example 2: 

The adhesive is produced as in Example 1, except that a polyurethane hot melt adhesive on the basis 
so of Ipatherm S 14/187", also sold by H.B. Fuller GmbH, is used. 

Table I contains copolyesters suitable for use in the embodiment example 1 which are used in the 
weight-parts stated in the Table in order to vary the flexibility and the processing features of the adhesive 
according to the invention in accordance with practical requirements. 

55 Embodiment example 3: 

A heat-resistant laminate was prepared by a conventional lamination process, but with the conventional 
adhesive replaced by the adhesive of Embodiment example 2. The laminate comprised aluminium foil and 
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glass-wool nonwoven bonded together by the heat-resistant adhesive. The laminate showed high flexibility 
and could advantageously be used for the production of heat-protective labour safety materials, which fully 
complied with the requirements of practical application under conditions of high heat exposure. 



Table I for Embodiment Example 1 
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Fire Guard FG-3000 
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a-c increasing flexibility 

b/d more rigid, cures faster 

d/e e less rigid than d 

f flexible but of low initial strength 

g flexible, good initial adhesion 



Claims 

30 1. A moisture-reactive polyurethane (PUR) hot melt adhesive, containing at least one reaction product of 
at least one component containing NCO groups and at least one polyhydroxy component, 
characterized by 

a content of a flameproof or non-flammable component. 

as 2. The PUR hot melt adhesive according to claim 1 , 
characterized in 

that the flameproof component is a halogenated diol compound. 

3. The FUR hot melt adhesive according to claim 1 or 2, 
40 characterized in 

that the hot melt adhesive is the reaction product of a prepolymer, formed from the polyhydroxy 
component and the NCO reactive component, and the halogenated diol compound. 

4. The PUR hot melt adhesive according to claim 3, 
45 characterized in 

that the polyhydroxy component of the hot melt adhesive is segmented by the halogenated diol 
compound. 

5. The PUR hot melt adhesive according to claim 1 and 2, 
50 characterized in 

that the hot meit adhesive comprises the reaction product of a prepolymer, formed from the 
halogenated diol compound and an isocyanate compound, and the polyhydroxy component, whereby 
the polyhydroxy component optionally is a second prepolymer. 

55 6. The PUR hot melt adhesive according to any one of claims 3 to 5, 
characterized in 

that the halogenated diol compound is contained in the PUR hot melt adhesive in a block-like or 
statistical distribution. 
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7. The PUR hot melt adhesive according to any one of claims 1 to 6, 
characteriz d in 

that the polyhydroxy component comprises a polyester compound, a polyether compound, a polyester 
polyether compound or the like, or more than one of such compounds. 

8. The PUR hot melt adhesive according to any one of claims 2 to 6, 
characterized in 

that the halogenated diol compound is a halogenated bisphenol-A-diol. 

9. The PUR hot melt adhesive according to claim 8, 
characterized in 

that the halogenated diol compound is brominated bisphenol-A-diol, in particular of the Fire Guard R FG 
3600 type. 

10. The PUR hot melt adhesive according to any one of claims 1 to 9, 
characterized in 

that the heat-resistant, moisture-reactive PUR hot melt adhesive contains a phosphoric acid ester as a 
further component. 

11. The PUR hot melt adhesive according to claim 10, 
characterized in 

that the phosphoric acid ester comprises a bi- or Afunctional compound, preferably diphenyl kresyl 
phosphate. 

12. The PUR hot melt adhesive according to any one of claims 1 to 11, 
characterized in 

that the hot melt adhesive contains at least one multi-functional isocyanate compound as a further 
component. 

13. The PUR hot melt adhesive according to claim 12, 
characterized in 

that the isocyanate compound is added to the PUR hot melt adhesive only after functionalizing the 
hydroxy groups of the polyhydroxy component with a bifunctional NCO component. 

14. The PUR hot melt adhesive according to claim 12 or 13, 
characterized in 

that the multifunctional isocyanate compound is a trifunctional isocyanate. 

15. The PUR hot melt adhesive according to any one of claims 1 to 14, 
characterized in 

that the PUR hot melt adhesive contains (in wt.-% based on the total weight): 

a) 65 to 90 wt.-% of moisture-reactive PUR hot melt adhesive containing 5 to 15 wt.-% of 
brominated bisphenol-A-diol, 

b) 5 to 15 wt.-% of phosphoric acid ester, 

c) 0 to 5 wt.-% of trifunctional isocyanate. 

16. A heat protection laminate, consisting of at least two material layers and an adhesive mixture bonding 
these layers together, 

characterized in 

that the adhesive mixture comprises a holt melt adhesive which contains a flameproof or non-flammable 
component. 

17. The heat protection laminate according to claim 16, 
charact rized in 

that the hot melt adhesive is a moisture-reactive poiyurethane (PUR) hot melt adhesive and contains a 
halogenated diol compound as the flameproof component. 
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1a The heat protection laminate according to claim 17, 
characterized in 

that the PUR hot melt adhesive contains a polyester compound, a polyether compound, a polyester 
polyether compound or the like, or several such compounds as its polyhydroxy component. 

19. The heat protection laminate according to claim 16 or 17, 
characterized in 

that the halogenated dioi compound segments the polyhydroxy component of the PUR hot melt 
adhesive. 

20. The heat protection laminate according to claim 16 or 17, 
characterized in 

that the hot melt adhesive is the reaction product of a prepolymer formed from the polyhydroxy 
component and the NCO reactive component, and the halogenated diol compound. 

21. The heat protection laminate according to claim 16 or 17, 
characterized In 

that the hot melt adhesive is the reaction product of a prepolymer formed from the halogenated diol 
compound and an isocyanate compound, and the polyhydroxy component. 

22. The heat protection laminate according to any one of claims 17 to 21, 
characterized in 

that the halogenated diol compound is a brominated bisphenoI-A-diol. 

23. The heat protection laminate according to claim 22, 
characterized in 

that the halogenated diol compound is a brominated bisphenol-A-diol, in particular of the Fire Guard R 
FG 3600 type. 

24. The heat protection laminate according to any one of claims 16 to 23, 
characterized in 

that the adhesive mixture contains a phosphoric acid ester as a further component. 

25. The heat protection laminate according to claim 24, 
characterized in 

that the phosphoric acid ester comprises a bi- or Afunctional compound, preferably diphenyi kresvl 
phosphate. 

26. The heat protection laminate according to any one of claims 16 to 25, 
characterized in 

that the adhesive mixture contains at least one multi-functional isocyanate compound as a further 
component. 

27. The heat protection laminate according to claim 26, 
characterized in 

that the isocyanate compound is only added to the adhesive mixture after functionaiization of the 
hydroxy groups of the polyhydroxy component of the PUR hot melt adhesive with a bifunctional NCO 
component. 

28. The heat protection laminate according to claim 26 or 27, 
characterized in 

that the multifunctional isocyanate compound is a Afunctional isocyanate. 

29. The heat protection laminate according to any one of claims 16 to 28, 
characterized in 

that the adhesive mixture contains (in wt-% based on the total weight): 

a) 65 to 90 wt.-% of heat-resistant, moisture-reactive PUR hot melt adhesive containing 5 to 15 wt - 
% of brominated bisphenol-A-diol 
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b) 5 to 15 wt.-% of phosphoric acid ester 

c) 0 to 5 wt.-% of trifunctional isocyanate. 

V. 

30. The heat protection laminate according to claims 16 to 29, 
5 characterized in 

that the heat protection laminate cures under the influence of moisture. 

31. Use of a heat protection laminate according to one of claims 16 through 30 for producing labour safety 
materials which are highly heat resistant and flexible. 
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